Objective: To examine the impact of prenatal and postnatal social support on the association between fetal sex and postpartum depression (PPD).
W ith an onset within 6 months after childbirth, PPD is a subtype of major depression. 1 The reported rates of PPD range from 10% to 20%. [2] [3] [4] [5] [6] PPD is a serious problem that affects a woman's health and well-being, marital relationship, as well as the infant's health and well-being. [7] [8] [9] [10] Further, women affected by PPD were at increased risk for major depression in their later life. 11 The etiology of PPD remains elusive, although epidemiologic studies have identified several risk factors such as a personal or family history of major depression, perinatal stressors, psychosocial stressors, and sociodemographic, socioeconomic, and sociocultural factors. 4, 6, 9, 12 In our previous study, we found that the relative risk for PPD in Chinese women who gave birth to a female infant, compared with those who gave birth to a male infant, was 2.89 (95% CI 1.36 to 6.17) . This increased risk could not be explained by differences in maternal demographic factors, socioeconomic status, and medical care services. 6 These findings are consistent with several studies from India 13 and China. 14, 15 However, studies conducted in Western societies have not reported an association between infant sex and PPD. 12 The reason for the increased risk of PPD in Chinese women who give birth to a female infant is unclear. Given the preference for a male infant in Chinese society, we hypothesize that lack of social support after childbirth in women who give birth to a female infant may contribute to elevated risk for PPD. Therefore, in this prospective cohort study, we examined whether lack of support during the postpartum period mediates the relation between PPD and birth of a female infant.
Methods
We recruited study participants between February and September 2007 at Hunan Maternal and Infant Hospital, the First Affiliated and the Third Affiliated Hospitals of the Central South University in Changsha, Hunan, People's Republic of China, during their prenatal visits at 30 to 32 weeks of gestation. Primiparous married women aged 20 to 45 years presenting for prenatal care and planning to stay in Changsha city during the postpartum period were invited to participate in our study. The women who agreed to participate gave written informed consent. Women with a multi-fetal pregnancy or current or past history of bipolar disorder, psychotic disorders, or with a major chronic disease or obstetric and pregnancy complication (severe preeclampsia or eclampsia, placenta previa, placental abruption, major postpartum infection, still birth, major birth defects, or birth weight of less than 1500 grams) as recorded in medical charts were excluded because these conditions may increase the risk of PPD 12 and may introduce bias in our study.
Research nurses conducted face-to-face interviews with participating women to collect relevant clinical and demographic data. A standardized data form was used to record obstetric and demographic data at 30 to 32 weeks of gestation.
Social support levels were measured by SSRS at 30 to 32 weeks of gestation and were measured again at 2 weeks postpartum. The SSRS used in our study was developed by Xiao, 16 based on the unique environmental and cultural conditions in China. This scale consists of 10 items, with 3 dimensions: subjective support (4 items), objective support (3 items), and support availability (3 items). The SSRS scale produces a summative score ranging from 8 to 66, with the higher scores indicating higher levels of social support. This scale can be used in the general population for people aged 14 years or older. It has been widely used in the Chinese population and has demonstrated high reproducibility (0.92) and internal consistence (0.89 to 0.94). 16 The Chinese version of the EPDS was used at 2 weeks postpartum to assess PPD, with a score of 13 or higher as the cut-off for PPD. 17 Previous studies have demonstrated the reliability and validity of the EPDS in identifying depression, and it has been widely applied both in research and in clinical settings. 18 The sensitivity (0.82) and specificity (0.86) of the Chinese version of the EPDS were comparable with the original scale. 17 We first compared the demographic and perinatal characteristics and the social support levels (total SSRS score and the scores of the 3 dimensions of social support) that were measured during pregnancy with those that were measured after childbirth, and between women who gave birth to a female infant and those who gave birth to a male infant. We then examined the association between fetal sex and PPD by logistic regression with the following strategies: entered only fetal sex as the independent variable (crude estimation); adjusted for sociodemographic factors; adjusted for sociodemographic and obstetric factors; adjusted for sociodemographic and obstetric factors and prenatal social support level (total SSRS score); and adjusted for sociodemographic and obstetric factors and postnatal social support level (total SSRS score). Sociodemographic and obstetric factors included in the logistic regression model were household income, history of abortion, and mode of delivery. The selection of the confounding variables to be entered into the multiple logistic regression model was based on preliminary analysis of our data as well as biological rationale. For example, although lack of accompanied delivery and early contacts was associated with PPD, they were part of the social support network. To avoid over-adjustment and a potential collinearity problem, we did not put these 2 variables into the regression model. Finally, we compared the impact of the 3 dimensions of social support (that is, subjective support, objective support, and support availability) on the fetal sex and PPD association, by entering the SSRS scores for the 3 dimensions into the multiple logistic regression models separately. The same set of sociodemographic and obstetric factors described above were entered into the regression models. This study has been approved by the Research Ethics Board of Central South University. All analyses were performed using SPSS software (SPSS Inc, Chicago IL), version 13.0.
Results
A total of 666 women were invited to participate in the study and 615 women agreed and completed the prenatal survey. At 2 weeks postpartum, 24 women withdrew, 25 were lost to follow-up, and 10 had missing information in more than 20% of the variables. A further 41 women were excluded because of recorded major psychiatric disorders and obstetric and (or) pregnancy complications, leaving 534 (86.8% of the consented women at 30 to 32 weeks of gestation) for analysis.
The baseline characteristics of the 2 groups were quite similar, although women who gave birth to a female infant had a slightly higher household income, more prenatal care visits, and higher Cesarean delivery rate (Table 1) . One hundred three women (19.29%) were found to have PPD. The rate of PPD was significantly higher in women who gave birth to a female infant than women who gave birth to a male infant (Table 1) . Table 2 shows that there were no differences in social support (total SSRS score and the scores of the 3 dimensions of social support) measured during pregnancy between women who gave birth to a female infant and those who gave birth to a male infant. In contrast, postnatal levels of social support (total SSRS score and the scores of the 3 dimensions of social support) were significantly lower among women who gave birth to a female infant.
The odds ratio of PPD for women who gave birth to a female infant, compared with those who gave birth to a male infant, was 3.67 (95% CI 2.31 to 5.84). The increased risk of PPD for women who gave birth to a female infant remained after adjustment for sociodemographic and obstetric factors and prenatal social support, but disappeared after adjustment for postnatal social support score ( Table 3 ).
The increased risk of PPD in women who gave birth to a female infant remained after adjustment for subjective support, objective support, and support availability scores measured prenatally. The increased risk of PPD for women who gave birth to a female infant reduced substantially after adjustment for subjective and (especially) objective support scores measured postnatal (Table 4 ).
Discussion
Our study in a cohort of Chinese women revealed that PPD occurred in about 19% of the parturient women. This rate is similar to those reported in previous studies conducted in China. 6, 14, 15, [19] [20] [21] The distribution of demographic characteristics in our study population, such as exceptionally high marriage and Cesarean delivery rates, is consistent with the demographic characteristics of Chinese pregnant women reported in recent Chinese literature. 6, 22, 23 Our study also replicated the findings of earlier studies in China that carrying a female fetus was significantly associated with greater risk for developing PPD: there was over a 2-fold increased risk in these women than in those who carried a male fetus. 6, 14, 15 No major difference in baseline characteristics was found among women who gave birth to a male or a female infant, although household income was higher, prenatal care visits were more frequent, and Cesarean section rates were higher in women with a female infant, suggesting that prenatal factors did not play an important role in the increased risk of PPD in women with a female infant. In our data, parents did not know the sex of the fetus before delivery. Since 2002, prenatal sex identification and sex-selective abortion are prohibited in China and physicians who do not comply with these policies will be charged under the criminal law and risk suspension of medical licensure. We speculate that the negative reaction of family members toward the birth of a female baby, which may subsequently affect their support of the mother, may be a potential risk factor for PPD within certain cultural groups. 12 Prior to delivery, the levels of social support, either measured by total SSRS score or scores for the 3 dimensions of SSRS, were similar between women who carry a female fetus and those who carry a male fetus. This is not surprising given that fetal sex is unknown at that time. After delivery, the levels of social support, either measured by total SSRS score or scores for the 3 dimensions of SSRS, were substantially lower in women who gave birth to a female infant. This is not a surprise too, as the fetal sex became known at this time. The increased risk of PPD for women who gave birth to a female infant remained after adjustment for sociodemographic and obstetric factors and prenatal social support, but disappeared after adjustment for postnatal social support score, suggesting that lack of social Social support has been widely found to be a determinant of PPD, although the magnitude of the effect of social support on PPD varied among different studies. 4, 9, 12, [24] [25] [26] Deteriorating marital or partner relationship after the birth of a baby girl may be another explanation. 5 Preference for boys to girls is a widely recognized phenomenon in China, especially in rural China. There are several potential explanations for this phenomenon. Because of the lack of social security system in China, parents rely on their sons for economic support when they become old. Women usually live in their husband's home after marriage and cannot provide the same level of support to their own parents as men can. Moreover, family names are considered an important symbol of the family and these names usually follow the husband's family name. The effect of male preference may be one of the most important risk factors in a mother being depressed in a society that values boys more highly.
Limitations of our study should be acknowledged. The EPDS was used to classify women as depressed or not. It should be noted that this is a screening measure, and does not constitute a diagnosis of depression. The study sample is not sufficiently large, especially when there is a need for stratified analysis to assess potential effect modification. Selection bias might be possible during the recruitment process (that is, patients at either end of the emotional spectrum may not be inclined to participate). We do not know how representative of the general population the women in our study were. This may affect the generalizability of our study. The measurement of postnatal social support was conducted at the same time with PPD, and the measurements of these 2 may interact with each other and therefore bias the results. In particular, women who were depressed might also have had low postnatal SSRS score, because both EPDS and SSRS scores were calculated by questions answered by the study subjects. However, in the assessment of the impact of the 3 dimensions of SSRS scores on the association between fetal sex and PPD, we found that objective support had a greater impact than subjective support. If there is a potential information bias, the influence of subjective support on the association between fetal sex and PPD should be stronger than that of objective support. But we observed the opposite, which makes it less likely that our study findings were confounded by information bias during the assessment of social support and PPD.
In summary, our prospective cohort study of 534 Chinese women found that the lack of social support after childbirth is the most likely reason for the increased risk of PPD in Chinese women who gave birth to a female infant, compared with women who gave birth to a male infant. This finding is important not only in terms of providing additional evidence to support the theory that social support is a predictor of PPD, but it may have important practical implication as well. For example, because of the limited resources, to maximize costeffectiveness, interventions aiming at reducing the risk of PPD for women carrying a female fetus should focus on the postpartum period. Résultats : Les scores de soutien social postnatal étaient beaucoup plus faibles chez les femmes qui ont donné naissance à un bébé de sexe féminin que chez celles ayant eu un bébé de sexe masculin. Le rapport de cotes de DPP pour les femmes qui ont donné naissance à un bébé de sexe féminin, comparativement à celles ayant eu un bébé de sexe masculin, était 3,67 (IC 95 % 2,31 à 5,84). Le risque accru de DPP pour les femmes qui ont donné naissance à un bébé de sexe féminin demeurait après ajustement pour les facteurs sociodémographiques, obstétricaux, et le soutien social prénatal, mais il disparaissait après ajustement pour les scores de soutien social postnatal.
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Conclusion :
Nous concluons que le risque accru de DPP chez les femmes chinoises qui ont donné naissance à un bébé de sexe féminin est causé par le manque de soutien social après la naissance.
